MARKED-UP SUBSTITUTE SPECIFICATION 

SYSTEMS AND METHODS FOR PROVIDING POSITION INFORMATION USING 
A WIRELESS COMMUNICATION DEVICE 

RELATED APPLICATIONS INFORMATION 

r 0 0 1 1 This application is related to U.S. Patent Application Serial No. 

09/898.269. entitled "System and Methods for Providing a GPS Enabled Antenna", filed 
July 3. 2001. and to U.S. Patent Application Serial No. 09/975.124. entitled "Mixer and 
IF Filter for GPS System", filed October 8. 2001. both of which are incorporated herein 
bv reference as if set fort h in full. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

fQQt4r0021 The invention relates generally to wireless communication and more 
particularly to systems and methods for obtaining position information using a wireless 
communication device. 

2. Background 

fQQ^IXXB] A traditional Global Positioning Technology (GPS) receiver receives and 
processes specially coded satellite communication signals. The Satellite signals are 
generated from an array of satellites that comprise the GPS system. Nominally, this array 
consists of 24 satellites arranged in various orbits such that between 5 and 8 satellites are 
visible from any point on earth. GPS receivers convert the satellite signals into position, 
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velocity, and time estimates. Four satellites are required to compute the three position 
dimensions (x,y,z) as well as the time. 

f0034r0041 Today, GPS capability is frequently added to wireless communication 
handsets. Unfortunately, the GPS signals operate at different frequencies than those used 
for typical wireless communication. GPS signals operate in the 1500MHz band, while in 
the U.S., wireless communication systems generally operate in the 800MHz and 
1900Mhz bands. As a result, the GPS signals cannot be received using a wireless 
communication handset's antenna and receiver. Therefore, in order to add GPS 
capability to a handset, a separate antenna and receiver must be included in the handset. 
fOO44r0051 There are generally two conventional ways to implement GPS capabilities 
in a wireless handset. The first is illustrated by exemplary communication system 100 in 
figure 1. System 100 comprises a wireless handset 106 in communication over 
communication channel 108 with a base station 110. Base station 1 10 is, for example, at 
the center of a communication cell within a Wireless- Wide Area Network (W-WAN). 
Thus, handset 106 includes the requisite antenna and transceiver for communicating over 
communication channel 108. Again, communication channel 108 typically comprises 
signals in the 800MHZ and/or 1900Mhz range. 

fQO§4[0061 Additionally, handset 106 is in communication with GPS satellites 102 
over satellite communication channels 104. Thus, handset 106 also includes an antenna 
and associated GPS circuitry for receiving the satellite signals over satellite 
communication channels 104. In this implementation, the GPS circuitry decodes the 
satellite signals. The satellite signals are then sent to a Position Determination Entity 
(PDE) (112) interfaced with base station 110. PDE 112 determines the position of 
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handset 106 from the decoded satellite signals and this information is transmitted back to 
handset 106, where it can, for example, be displayed on handset 106. 
fQQ£}f0071 Thus, for example, if the subscriber wants to know his position, he can 
input a position request into handset 106. Handset 106 then acquires satellite signal 
information over satellite communication channels 104 using the GPS circuitry. The 
GPS circuitry decodes the satellite signals and handset 106 transmits the decoded signals 
to PDE 112 over communication channel 108. PDE 112 generates the position 
information from the decoded signals and transmits a position back to handset 106, where 
it is displayed to the subscriber on handset 106. PDE 112 can also be used to provide 
handset 106 with Access assist (AA) and sensitivity assist (SA) information to help 
handset 106 acquire satellites 102 over satellite communication channels 104. 
fQQ3¥0081 Bv incorporating the GPS processing capabilities in PDE 112 instead of 
handset 106, the cost, complexity, and size of handset 106 can be reduced while offering 
enhanced GPS performance due to the greater computational power of the PDE. Since 
there is constant pressure to reduce the cost, complexity, and size of wireless 
communication handsets, this networked based approach has distinct advantages. There 
are, however, important disadvantages. First, for example, the network based approach 
increases the network traffic in system 100, which reduces system capacity, meaning 
fewer users can use the system. Second, the GPS capability only works when handset 
106 is in range of system 100. 

fQQ8ir0091 Figure 2 illustrates a logical block diagram of an exemplary wireless 
handset 200 that can be used to illustrate a second way to implement GPS capabilities in 
a wireless handset, which overcomes the disadvantages of the implementation illustrated 
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in figure 1. Handset 200 comprises an antenna 220 and wireless communication 
transceiver 224 configured to transmit and receive wireless communication signals, such 
as those that would be communicated over communication channel 108 in figure 1. 
Wireless communication transceiver 224 comprises receiver 216, which is configured to 
receive wireless communication signals from antenna 220, filter and amplify them, and 
then send them to demodulator 218. Demodulator 218 demodulates the received signal in 
order to generate a baseband information signal that is sent to modem 212. Historically, 
a modem comprised a modulator and a demodulator. However, a common definition for 
a modem is simply a modulator coupled with some signal processing functions. Within 
this patent, a modem is defined as a modulator coupled with a processor. Transceiver 
224 also includes transmitter 214, which is configured to transmit wireless 
communication signals via antenna 220 generated by Modem 212. 
fOO^rOlOl Typically, demodulator 218 comprises two stages: the first stage steps the 
frequency of a received signal down from a Radio Frequency (RF), used for transmitting 
signals over channel 108, to an Intermediate Frequency (IF). The IF frequency signal is 
then stepped down, in the second stage of demodulator 218, to baseband. 
fOj-O^rOlll Modem 212 preferably includes various circuits for controlling the 
operation of handset 200 in general, and in particular for controlling communication 
using transceiver 224. Thus, Modem 212 can include various analog-to-digital (A/D) and 
digital-to-analog (D/A) converters, processors, Digital Signal Processors (DSPs), 
Vocoders, and peripheral control circuits as required by a particular handset 200. 
Alternatively, some or all of these circuits can be included in handset 200 as stand alone 
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components or as components incorporated into the various components of transceiver 
224. 

fO444r0121 In addition, handset 200 includes GPS processor 208 configured to 
process GPS signals received via antenna 202, which are filtered and amplified in GPS 
receiver 204 and demodulated in GPS demodulator 206. Thus, GPS processor 208 can 
generate position information when requested without the aid of a network based position 
determination. Accordingly, the implementation of figure 2 overcomes the problems 
associated with network based position determination, such as increased traffic and a 
limited operating range. But, as mentioned, including a full GPS receiver in handset 200 
drives up the cost, complexity, and size of handset 200 and can also have other negative 
effects such as reduced battery lifetime. As such, neither of the conventional solutions 
for incorporating GPS into a wireless communication handset is satisfactory. 

SUMMARY OF THE INVENTION 

fOl 21 F0131 In order to overcome the problems associated with conventional 
approaches for incorporating GPS into a wireless handset, the systems and methods for 
providing position information using a wireless communication device reuse various 
components of a wireless handset in order to reduce the overhead associated with 
including a GPS receiver. In particular, systems and methods are provided for 
configuring a wireless communication handset to use a single processor to process both 
GPS signals and wireless communication signals such that the handset can act as a 
standalone GPS receiver, without unduly increasing the size, complexity, and cost of the 
handset. Additional embodiments also reuse various other handset components to further 
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decrease size, complexity, and cost, thus extending the benefits of the system and 
methods described herein. 

fO4-S4[0141 Other aspects, advantages, and novel features of the invention will become 
apparent from the following Detailed Description of Preferred Embodiments, when 
considered in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

fOM^r0151 P referred embodiments of the present inventions taught herein are 
illustrated by way of example, and not by way of limitation, in the figures of the 
accompanying drawings, in which: 

f04^rQ161 Figure 1 is a diagram illustrating an exemplary wireless communication 
network comprising network based GPS capability; 

fQj-&H"017] Figure 2 is a logical block diagram of an exemplary wireless 

communication handset that incorporates a full GPS navigational system; 

fQ4^¥0181 Figure 3 is a logical block diagram of one example embodiment of a 

wireless communication handset that incorporates GPS capability in accordance with the 

invention; 

fO4-8^r019] Figure 4 is a logical block diagram illustrating another example 
embodiment of a wireless communication handset that incorporates GPS capability in 
accordance with he invention; 

r0201 Figure 5 shows selected components of an exemplary embodiment of a wireless 
communications device according to the present invention: 
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I"0211 Figure 6 shows selected components of another exemplary embodiment of the 

wireless communication device of figure 5 according to the present inventiomand 

T0221 Figure 7 shows selected components of another exemplary embodiment of the 

wireless communica tion devic e of figure 5 according to the pr esent invention: 

T0231 Figure 8 shows selected components of another embodiment of the wireless 

communications device of figure 5 according to the present invention: 

T0241 Figure 9 shows selected components of vet another exemplary e mbodiment of the 

wireless communications device of figure 5 according to the present invention: 

[025] Figure 10 is a block diagram illustrating a wireless communication device 

configured in accordance with one embodiment of the invention: and 

fO^l'0261 Figure 5—11 is a flow chart illustrating one example process for 

determining the position of the wireless handset of figure 3 or figure 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

f030^r0271 Figure 3 illustrates a logical block diagram of one example embodiment of 
a handset 300 that incorporates GPS capabilities using a single processor to process both 
GPS signals and wireless communication signals in accordance with the systems and 
methods described herein. Thus, handset 300 comprises an antenna 302 for receiving 
GPS signals. The received GPS signals can then be passed to a GPS receiver 304, where 
they can be filtered and amplified before being sent to GPS demodulator 306. The 
demodulated GPS signals are then sent to Modem 314 to be processed. 
f024^[0281 Modem 314 preferably comprises the circuits to interface with wireless 
communication transceiver 312. Thus, Modem 314 preferably controls communication 
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via antenna 318 using transceiver 320, which means that Modem 314 generates signals to 
be transmitted by transmitter 312 and processes signals filtered and amplified by receiver 
310 and demodulated by demodulator 308. In addition, however, Modem 314 includes 
the processing capability to generate position, velocity, and time estimates, for example, 
from the GPS signals received by antenna 302. Modem 314 can then, for example, be 
instructed to display such information on display 322 included in handset 300. 
fOSa 4r0291 Preferably, a memory 316 is included in handset 300 to store instructions 
used by Modem 314 to control the operation of handset 300 generally, to process the GPS 
signals, and to control communication using transceiver 320. Memory 316 can comprise 
a single memory device or multiple memory devices as required. Memory 316 preferably 
comprises a primary non- volatile memory for storing instructions for use by Modem 314 
and for storing information used by Modem 314 in executing the instructions. 
Additionally, memory 316 preferably includes a secondary memory used to store 
temporary information used by Modem 316. Thus, by storing the appropriate instructions 
and information in memory 316, Modem 314 can act as a GPS processor. 
fQ2£H0301 Accordingly, handset 300 can be configured to act as a GPS receiver 
independently of the presence of network coverage. Moreover, the cost and complexity 
of handset 300 is not increased as significantly as it would be if a complete standalone 
GPS navigational system were included in handset 300. Thus, the embodiment illustrated 
in Figure 3 overcomes the problems associated with traditional approaches by 
incorporating GPS capability into handset 300 through the reuse of existing components. 
Moreover, the concept of component reuse can be extended even further to achieve 
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greater reductions in size, complexity, and cost, while still incorporating full GPS 
capability into a handset. 

f034 ^r0311 Figure 4 illustrates a logical block diagram of another example 
embodiment of a handset configured in accordance with the systems and methods 
described herein in which more extensive reuse of components is implemented so as to 
further reduce size, complexity and cost. First, handset 400 uses a single antenna 402 to 
receive both GPS and wireless communication signals. Syst e ms and m e thods for using a 
singl e antenna to r e c e iv e both GPS and wir e l e ss communication signals are d e scrib e d 
more fully in U.S. Patent Application Serial No. 09/898,269, entitled "Syst e m and 
Methods for Providing a GPS Enabled Antenna," filed July 3, 2001, which is fully 
incorporat e d h e r e in by r e f e r e nce. — Importantly, th e systems and m e thods d e scrib e d in 
Pat e nt Application Serial No. 09/898,269 allow a handset to us e a single antenna without 
d e grading the GPS or wir e l e ss communication p e rformanc e of hands e t 4 00. 
T0321 Before describing handset 400. however, systems and methods for using a single 
antenna to receive both GPS and wireless communication signals will be described. 
Accordingly, figure 5 illustrates a circuit for receiving a GPS signal using a conventional 
communication antenna 510 in wireless co mmunication device 500. Wireless 
communication device 500 can include, for example, antenna 510. a dinlexer 540, a first 
communication band, e.g.. cellular band, duplexer 550. a se cond communication band. 
e.g.. PCS band, dunlexer 560. a GPS switching module 570 and a GPS module 575. As 
an alternative to dinlexer 540. a two-way switch fas illustrated in figure 9) can also be 
used. As shown in figure 5. switching module 570 can include, for example, a switch 
565. GPS module 575 can include, for example, an impedance matching module 580 
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coupled to a GPS Low Noise Amp lifi er (LNA^ 590. Impedance matching module 580 
and GPS LNA 590 can, for example, comprise part of GPS receiver 504. It will be 
appreciated that the circuit illustrated in figure 5 is for explanation only and that 
additional well-known circuitry must be added to construct a working wireless 
communication device 500. 

[0331 As illustrated in figure 5. antenna 510 is coupled to diplexer 540. Diplexer 540 is 
coupled to first band duplexer 550. Diplexer 540 is also coupled to switching module 
570. Switching module 570. in turn, is coupled to second communication band duplexer 
560. Switching module 570 is also coupled to GPS module 575. In an exemplary 
embodiment, switching module 570 is coupled to an impedance matching module 580 
within GPS module 575. which, in turn, is coupled to GPS LNA 590. 
T0341 Again, although not shown, additional components can be included in the wireless 
communication device 500. For example, a GPS signal processor can be coupled to GPS 
LNA 590. In another example, transmitters and/or receivers can be coupled to duplexers 
550 and 560. Such additional components are known and are not described here in detail. 
F0351 A diplexer is typically used to direct communications signals responsive to a 
particular communication band or b ands. For example, dipl exer 540 s eparates a signal 
received on antenna 510 into a PCS path or cellular path. In operation, wireless 
communication signals in multiple wireless communication bands, e.g., the cellular and 
PCS bands, is received bv antenna 510. Diplexer 540 splits the wireless communication 
signals into a first signal and a second signal. The first signal is filtered by a low pass 
filter portion of diplexer 540 and then coupled to first band duplexer 550. The second 
signal is filtered bv a high pass filter portion of diplexer 540 and then coupled to 

10 



• 



switching module 570. First band duplexer 550 can then be configured to couple the first 
signal to. for example, a cellular receiver (not shownV In addition, the low p ass filter 
portion blocks higher frequency band signals from passing to first band dup lexer 550. 
High pass filter portion of dinlexer 540 passes the second signal to second band duplexer 
560 via switching module 570. 

T0361 If the multiple received wireless communication signals also includ e, for example. 
GPS band signals, then the hig h pass filter portion passes, with some small amount of 
attenuation, the GPS band signals to GPS module 575 via switching modul e 570. When 
using a conventional antenna 510, the attenuation is caused, in part, because antenna 510 
is not o ptimized for the GPS band. In GPS module 575. impedance matching module 
580 provid es an im pedance match that is tuned for the GPS band. GPS sig nals received 
from switching module 570 can then be amplified bv GPS LNA 590 before being 
processed bv conventional GPS circuitry (not shown). 

f0371 The high pass filter portion of diplexer 540 also blocks lower fr eq uency band 
signals. Wireless communication device 500 operates, in one example embodiment, with 
switching module 570 coupling diplexer 540 to duplexer 560. At a selected time or 
interval, however, it mav be desirable to obtain position i nformation. For example. 
position information can be useful when a user dials an emergency number. Wireless 
communication device 500 can also be running an applic ation, such as a mapping 
application, where position is periodically needed. In another example, a user can 
instruct wireless communication device 500 to obtain position information. It will be 
appreciated that many applications exist for a wireless communication device 500 in 
which position information is useful. 
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[0381 When position information is needed, switching module 570 can be switched bv 
control circuitry fnot shown) to couple antenna 510 to GPS modul e 575. When 
configured in this manner, a GPS band signal at approximately 1575 MHz can be 
received by antenna 510 and transmitted to GPS module 575. Since antenna 510 is. for 
example, a dual-band antenna tuned to receive signals at approximately 800 MHz and at 
approximately 1900 MHz, the GPS signal at approximately 1575 MHz is unmatched. 
Accordingly, matching module 580 includes matching circuitry to more closely match the 
impedance between GPS module 575 and antenna 510 when it is receiving a GPS signal. 
As a result, a high quality GPS signal can be received and forwarded to GPS LNA 590. 
T0391 Figure 6 illustrates example components of another example embodiment of a 
wireless communication device 600 configured too receive a GPS signal using a 
conventional antenna 610. The components are configured in a manner similar to those 
illustrated in figure 5. except that diplexer 640 separates a signal received bv antenna 610 
into a PCS path and a cellular/GPS path. Accordingly, switching module 670 is on the 
cellular/GPS path. 

[040] Figure 7 illustrates exemplary components of another example embodiment of a 
wireless co mmunication device 700 according to the systems and methods described 
herein. In the example embodiment of figure 7. wireless communication device 700 can 
include an tenna 710. first band du plexe r 750. sec ond duplexer 760. GPS module 775. and 
a triplexer 740. Triplexer 740 couples antenna 710 to first communication band duplexer 
750. second communication band duplexer 760. and GPS module 175. 
[0411 In operation, wireless communication signals are received bv antenna 710. 
Triplexer 740 splits the received wireless communication signal into a first signal, a 
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second signal, and a third si gnal If the wireless communication signal includes, for 
example, cellular band communication signals, then a low pass filter portion of triplexer 
740 passes the cellular band communication signals to first band duplexer 750. In 
addition, the low pass filter portion of triplexer 740 can be configured to block higher 
freq uency band signals from passing to first band duplexer 750, If the wireless 
communication signal includes, for example. PCS band communication signals, then a 
high pass filter portion of triplexer 740 passes the PCS band communication signals to 
second band duplexer 760. In addition, the high pass filter portion can be configured to 
block lower frequency band from passing to second band duplexer 760. If the wireless 
communication signal includes, for example. GPS band signals, then a band pass filter 
portion of tri plexer 740 passes the GP S band signals to GPS module 775. 
r0421 GPS module 775. can include an impedance matching module 780 configured to 
match the rece ived GPS sig nal. The GPS signal is then amplified by G PS LNA 790 
before being processed by conventional GPS circuitry (not shown). In addition, the band 
pass filter can be configured to block higher and lower frequency bands from passing to 
GPS module 775. 

T0431 Figure 8 illustrated another exemplary embodiment of a wireless communication 
device 800 in which a switching module 860 is used instead of triplexer 840. In this 
example embodiment, antenna 810 is coupled to first band duplexer 850. second band 
duplexer 860. and GPS module 875 via switching module 860. Switching module 860 
can include, for example, a three-wav switch 870. Switching module 860 can be 
controlled via a main controller (not shown) of wireless communications device 800 such 
as. for exa m ple, a processor, e.g.. a mobile station modem (MSMV 
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T0441 Thus, for example, a cellular band signal can be switched bv switching module 
860 to first band duplexer 850: a PCS band signa l can be switched t o second band 
dunlexer 860: and a GPS signal can be switched to GPS module 875, The cellular 
communications circuitry and the PCS communications circuitry ca n include, for 
example, band-optimized signal matching circuitry for use with the respective band. 
[045] Fi gure 9 illustrates yet another exemplary embodiment of wireless 
communications device 900 configured in accordance with the systems and methods 
described herein. In this exemplary embodiment, wireless communication device 900 is 
configured to receive a GPS signal or a communication band signal, e.g.. a cellular band 
si gnal or a PCS band signal. Antenna 910 is coupled to GPS module 975 and to 
communication band dunlexer 990 via a switching module 960. Swit ching module 960 
can include, for example, a two-way switch 980. Switching module 260 can be 
controlled via a main controller (not shown) of wireless communication device 900 such 
as. for example, a processor, e.g.. a MSM. Switching module 960 switches the signal 
received via antenna 910 to the appropriate output. Thus, for example, received cellular 
band signals can be switched to the communication band duplexer 990. Alternatively, a 
GPS signal can be switched to GPS module 975. The communication band circuitry can 
include, for example, band-optimized signal matching circuitry for use with the 
communications band. 

fQ35¥0461 As explained in Patent Application Serial No. 09/898,269, sp e cifically 
with r e f e r e nc e to figur e s 2A, 2B, 4 , 8 and 9 e ach of which are incorporat e d h e r e in by 
r e f e r e nce as ar e th e corr e sponding descriptions, Referring again to figure 4. a module 404 
is used to direct signals received bv antenna 402 to the appropriate receive circuitry. 
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Module 404 can be a diplexer, a duplexer, a passive combiner or a switch module, as 
described above, switch 4 0 4 is used to direct signals rec e iv e d by ant e nna 4 02 to th e 
appropriate r e ceive circuitry. Thus, when antenna 402 receives GPS signals, diplexer 
404 will direct them to GPS LNA 408 where they can be amplified, for example. 
Typically, the GPS signals will also be filtered by a filter (not shown) in the GPS signal 
path. If, on the other hand, antenna 402 receives wireless communication signals, then 
diplexer 404 can direct these to duplexer 406. Duplexer 406 allows a transmitter (not 
shown) and receiver to be simultaneously connected to antenna 402 while maintaining 
sufficient isolation between the two to ensure that they do not interfere with each other. 
The principles of duplexer operation are well known. Thus, wireless communication 
signals received by antenna 402 can be directed through diplexer 404 and duplexer 406 to 
PCS LNA 410, where they can, for example, be amplified. 

f0471 GPS LNA 408 and PCS LNA 410 can then send the signals to separate 
demodulators as explained in relation to handset 300 in figure 3. But further reuse can be 
achieved by using the same demodulator to demodulate both the wireless communication 
and GPS signals. Syst e ms and m e thods for using a singl e d e modulator for both GPS and 
wir e less communication signals ar e d e scrib e d mor e fully in U.S. Patent Application 
Serial No. 09/975,121, entitled "Mixer and IF filter for GPS Systems," filed October 8, 
2001, which is fully incorporated h e r e in by ref e r e nc e . — Again, as e xplain e d in Pat e nt 
Application S e rial No, 09/975,12 4 , sp e cifically, for exampl e , with r e f e r e nc e to figur e s 1 
and 3 e ach of which ar e incorporat e d her e in by ref e r e nce as are the corr e sponding 
d e scriptions. Systems and methods for using a single demodulator for both GPS and 
wireless communication signals are described in relation to Figure 10. 
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T0481 Figure 10 is a diagram illustrating an example wireless communication device 
1000 configured in accordance with the system and methods described herein that uses 
single mixer 1018 for demodulating both wireless communication signals and GPS 
signals. Using a single mixer 1018 provides lower cost smaller size, and lower power 
consumption. 

T0491 Device 1000 can further comprise a GPS antenna 1006 for receiving a GPS 
signal GPS antenna 1006 can be coupled to a GPS LNA 1008 for amp lifying the GPS 
signal GPS LNA 1008 can be coupled to a band pass filter fBPF) 1010 for fi ltering the 
GPS signal BPF 1010 can be coupled to a first input of a band select switch 1016. Band 
select switch 1016 can be configured to select between the GPS signal and a wireless 
communication signal responsive to a control signal generated by a control signal 
generator 1002. 

[0501 A LNA 1012, configured to amplify a wireless communication signal can be 
coupled to a second BPF 1 014. BPF 1014 can be coupled to a second input of band 
select switch 1016. Band select switch 1016 can in turn be coupled to a mixer 1018. 
Mixer 1018 can be configured to demodulate both the GPS and the wireless 
communication signals using a local oscillator (LO) signal generated bv a programmable 
local oscillator 1004. The control signal selects the frequency of the local oscillator 
signal generated bv programmable local oscillator 1004, based on whether a GPS or 
wireless communication signal is being received. 

TOSH In an alternative embodiment, band select switch 1016 can be replaced bv a 
diplexer. 
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T0521 Accordingly, a diple xer. dup lexes pas sive co mbiner or switch 412 is used to 
direct signals from GPS LNA 408 or PCS LNA 410 to mixer 414. Mixer 414 is then 
configured to mix the GPS signals or the wireless communication signals with a signal of 
an appropriate frequency in order to remove the RF carrier associated with eac h signal. 
TOCT0531 Typically, a Voltage Controlled Oscillator (VCO) is used to generate the 
appropriate mixing signal. Thus, such a VCO would need to be programmable so as to 
generate a signal of the correct frequency depending on which receiver, 408 or 410, is 
connected with mixer 414. A dual band VCO 66 that is capabl e of such programming is 
fully d e scrib e d in Pat e nt Application S e rial No. 09/975,12 4 . It will be understood by 
those of skill in the art that the devices and methods described herein for reusing a 
modem to process GPS signals and PCS or cellular CDMA signals could also be used to 
process GPS signals and signals in other bands, such as, for example, CDMA2000 
signals. 

fQ2&|[0541 Preferably, mixer 414 mixes the signals down to IF signals, which can be 
further processed in IF block 422. IF block 422 can, for example, filter the IF signals and 
then mix them down to baseband. IF block 422 can also include A/D converts to convert 
the baseband signals for further processing by Modem 424. Again, Modem 424 is 
configured to process both the GPS signals and the wireless communication signals as 
described with relation to figure 3. 

f02ftH"05 5 1 Accordingly, even further reduction in size, complexity, and cost is 
achieved through the reuse of various components in handset 400, while still providing 
full GPS capability even when handset 400 is out of range of the network. Moreover, 
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because the GPS capabilities are not network based, GPS capability is provided without 
increasing network traffic. 

fQ3&}[056T As illustrated in figure 4, handset 400 can be configured to receive a 
plurality of wireless communication signals. For example, handset 400 can be configured 
for dual band, 800MHz and 1900Mhz, operation. In which case, handset 400 includes a 
second duplexer 416 for connecting a second wireless communication transmitter (not 
shown) and cellular CDMA LNA 418 to antenna 402. Cellular CDMA LNA 418 is then 
interfaced with a second mixer 420. Since the GPS signals operate in the 1500GHz band, 
mixer 414 is preferably configured to receive the 1900GHz wireless communication 
signals, because they are closer in frequency to the GPS signals. This makes it easier to 
configure the various components to handle both the GPS signals and the wireless 
communication signals. Reuse of a single antenna and of mixers in handsets configured 
to receive a plurality of wireless communication signals is, however, more fully 
explained in Patent Application Serial No. 09/898,269 (Applicant Docket No. UTL- 
00081) and Patent Application Serial No. 09/975,124 (Applicant Docket No. UTL- 
00036). 

fO344f0571 Even though a handset configured in accordance with the systems and 
methods described herein can function as an independent GPS device, such a handset can 
also use GPS network resources if they are available. For example, if handset 300 is 
operating within the network, then it can periodically receive AA and SA information 
from the network, e.g., PDE 112. The AA and SA information can then be stored in 
memory 316 and used by Modem 314 to determine the position of handset 300. 
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Alternatively, handset 300 can just use the network resources if they are available as 
described in relation to figure 1. 

fO334[0581 Figure 5-11 illustrates a flow chart of a process whereby a handset, such as 
handset 300, can use network GPS resources. First, handset 300 receives a request for 
position information in step 502 1102 . For example, the subscriber may input a request to 
handset 300 through a user interface (not shown). Then, in step #041104, handset 300 
determines if network assisted GPS capabilities are available. If they are available, then 
in step 506 1106 , the network based GPS capabilities are used to determine the position of 
handset 300. 

[033i r0591 In the event that network based GPS capabilities are not available, then in 
step 508- 1108 handset 300 deactivates wireless communication transceiver 312 and the 
associated processing capabilities and activates the GPS capabilities. This can, for 
example, comprise activating GPS receiver 304 and GPS demodulator 306. 
Alternatively, step 508 -1108 can, for example, include controlling switches 404 and 412 
so that the GPS circuitry is properly interfaced with antenna 402 and mixer 414. 
Moreover, step 508 -1108 can require that the appropriate GPS instructions be loaded into 
a primary or active portion of memory 316. 

f034¥060] In step 54 21112 , GPS signals are captured and eventually sent to Modem 
314. Then in step 5441114. Modem 314 can, for example, determine the position of 
handset 300 from the received GPS signals. Finally, the position can be displayed to the 
subscriber on display 322. 

fOS54fQ611 The embodiments described above illustrate that the systems and methods 
for providing position information using a wireless communication device overcome the 
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problems associated with conventional approaches. Thus, the systems and methods 
described herein allow GPS capability to be included in a handset, while reducing 
network traffic as well as the size, complexity and cost of the handset. 
f0^f[0621 Further, while embodiments and implementations of the invention have 
been shown and described, it should be apparent that many more embodiments and 
implementations are within the scope of the invention. For example, it will be apparent 
that the systems and methods described herein are not limited to the specific handset 
architectures shown and described. Rather the architectures described above and 
illustrated in the figures are by way of example. Additionally, the systems and methods 
described herein are not limited to wireless communication handsets. It will be apparent 
that any wireless communication device into which GPS capability is to be integrated can 
benefit from the systems and methods described. Accordingly, the invention is not to be 
restricted, except in light of the claims and their equivalents. 
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What is olaim e d is: 

-k A r e ceiv e r, comprising: 

a GPS r e c e iv e r configur e d to r e c e iv e GPS signals; 

a wir e l e ss communications r e ceiv e r configur e d to r e c e iv e wir e less 
communications signals; and 

a proc e ssor coupl e d with th e GPS and wir e l e ss communication 
r e c e iv e rs, th e proc e ssor configur e d to proc e ss th e GPS signals and th e 
wir e l e ss communications signals, 

2: Th e r e c e iv e r of claim 1, wh e r e in th e proc e ssor is further 

configur e d to d e t e rmin e a location of a d e vic e incorporating th e rec e iv e r 
bas e d on the GPS signals. 

£ Th e r e c e iv e r of claim 1, wh e r e in th e proc e ssor is furth e r 

configur e d to process network assist information r e lated to th e r e ceiv e d 
GPS signals and to d e termin e a position of a d e vic e incorporating the 
r e c e iv e r bas e d at least in part on th e processed n e twork assist information. 

4 Th e r e c e iv e r of claim 1, furth e r comprising a singl e antenna 

coupl e d with th e GPS r e c e iv e r and th e wir e l es s communication rec e iv e r, 
the antenna configur e d to r e c e iv e th e GPS signals and to communicat e 
them to th e GPS r e c e iv e r and to r e c e iv e th e wir e l e ss communication 
signals and to communicat e th e m to th e wir e l e ss communication r e c e iv e r. 
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Th e r e c e iver of claim 1, wher e in th e GPS receiv e r and th e 

wir e l e ss communication r e c e iv e r compris e a common demodulation 
circuit configur e d to d e modulat e both th e rec e iv e d GPS signals and th e 
r e c e ived wir e l e ss communication signals. 

& A r e c e iv e r, comprising: 

a GPS r e c e iv e r configured to rec e iv e GPS signals; 

a wir e less communications r e c e iv e r configur e d to r e c e iv e wir e l e ss 
communications signals; 

an ant e nna coupl e d with th e GPS r e c e iv e r and th e wir e l e ss 
communication r e c e iver, th e ant e nna configur e d to r e c e iv e th e GPS 
signals and communicat e th e m to th e GPS rec e iv e r and to r e ceiv e th e 
wir e l e ss communication signals and communicate th e m to th e wir e l e ss 
communication rec e iv e r; 

a common d e modulator coupl e d with th e GPS rec e iver and the 
wir e l e ss communication r e ceiv e r, the common demodulator configur e d to 
d e modulat e — the — rec e iv e d GPS — signals — and — th e r e c e iv e d — wir e l e ss 
communication signals; and 

a proc e ssor coupled with the GPS and wir e l e ss communication 
r e c e iv e rs, th e processor configur e d to proc e ss th e GPS signals and th e 
wir e l e ss communications signals. 
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7-. Th e r e c e iv e r of claim 6, wher e in th e processor is further 

configur e d to d e t e rmin e a location of a d e vic e incorporating th e rec e iv e r 
bas e d on tho GPS signals. 

& Th e r e ceiver of claim 6, wher e in th e processor is furth e r 

configur e d to proc e ss n e twork assist information r e lat e d to th e r e c e ived 
GPS signals and to det e rmin e a position of a d e vic e incorporating th e 
r e c e iver bas e d at l e ast in part on th e process e d n e twork assist informa tienr 

9-, A wir e l e ss communication d e vic e , comprising: 

a transmitt e r configur e d to transmit wir e l e ss communication 

signals; 

a GPS r e c e iv e r configur e d to r e c e iv e GPS signals; 

a wir e less communications rec e iv e r configur e d to r e ceiv e wir e l e ss 
communications signals; and 

a processor coupled with th e r e c e iv e r and th e transmitt e r, the 
proc e ssor configur e d to process th e GPS signals receiv e d by th e GPS 
receiver and th e wir e less communications signals r e c e iv e d by the wir e l e ss 
communication r e c e iv e r, and to g e n e rat e th e wireless communication 
signals transmitt e d by th e transmitt e r. 

Th e wir e less communication d e vic e of claim 9, furth e r 

configured to d e termin e a location of a d e vic e incorporating th e r e c e iv e r 
bas e d on the GPS signals. 
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-t-h Th e wir e less communication dovico of claim 9, furth e r 

configur e d to proc e ss n e twork aosist information r e lat e d to the r e ceiv e d 
GPS signals and to determin e a position of the wir e l e ss communication 
devic e based at least in part on th e proc e ssed n e twork assist information. 

iQr. Th e r e c e iv e r of claim 9, furth e r comprising a single ant e nna 

coupl e d — with — the — transmitt e r, — GPS — r e c e iver, — and — the — wir e l e ss 
communication r e c e iv e r, th e antenna configur e d to r e ceive th e GPS 
signals and to communicat e th e m to the GPS r e c e iv e r and to rec e iv e th e 
wir e l e ss communication signals and to communicat e th e m to th e wirel e ss 
communication r e c e iv e r. 

4-3-: Th e r e c e iv e r of claim 9, wh e r e in th e GPS r e c e iv e r and th e 

wir e l e ss communication r e ceiv e r compris e a common demodulation 
circuit configur e d to d e modulat e both th e r e c e iv e d GPS signals and th e 
rec e iv e d wir e l e ss communication signals. 

44-: Th e r e ceiver of claim 9, configur e d to: 

r e c e iv e a r e qu e st for position information; 

in respons e to th e r e c e iv e d r e qu e st, ch e ck to se e if n e twork assisted 
positioning is availabl e ; 

if n e twork assist e d positioning is not availabl e , then disabl e th e 
wir e l e ss communication r e c e iv e r; 

activat e th e GPS rec e iv e r; 

rec e iv e th e GPS signals; and 
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d e t e rmine tho position of a d e vic e incorporating th e r e ceiv e r. 

±£7 Th e receiv e r of claim 1 4 , furth e r configured to perform th e 

following if n e twork assist e d positioning is availabl e : 

process n e twork assist information r e lat e d to the rec e iv e d 

GPS signals; and 

d e t e rmin e a position of a d e vic e incorporating th e r e c e iv e r 

bas e d at l e ast in part on th e process e d n e twork assist information. 

Th e r e ceiv e r of claim 1 4 , furth e r comprising th e st e p of 

loading GPS instructions wh e n th e GPS r e c e iver is activat e d. 

¥k A method for obtaining position information using a 

wir e l e ss communication d e vic e , comprising: 

r e c e iving a r e qu e st for position information; 

in r e spons e to th e r e ceiv e d requ e st, ch e cking to se e if n e twork 
assist e d positioning is availabl e ; 

if n e twork assist e d positioning is not availabl e , then disabling th e 
wir e l e ss communication r e c e iv e r; 

activating th e GPS r e c e iv e r; 

r e c e iving the GPS signals; and 

d e termining th e position of a devic e incorporating th e r e c e iv e r. 

— Th e m e thod of claim 17, furth e r comprising, if network 
assist e d positioning is availabl e : 
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processing n e twork assist information related to th e 

r e c e iv e d GPS signals; and 

d e t e rmining a position of a devic e incorporating th e 

r e c e iv e r bas e d at l e ast in part on th e proc e s se d n e twork assist information. 

Th e m e thod of claim 17, furth e r comprising loading GPS 

instructions wh e n the GPS r e c e iv e r is activat e d. 
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ABSTRACT 

[0371 [063] A wireless communication device comprises a transmitter configured to 
transmit wireless communication signals and a receiver. The receiver comprises a GPS 
receiver configured to receive GPS signals and a wireless communications receiver 
configured to receive wireless communications signals. The wireless communication 
device also comprises a processor coupled with the receiver and the transmitter, the 
processor configured to process the GPS signals received by the GPS receiver and the 
wireless communications signals received by the wireless communication receiver, and to 
generate the wireless communication signals transmitted by the transmitter. 
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